1. Introduction
===============

Thalassemia is the most pandemic blood-induced illness across the globe. The highest rate of spread of this disease in Iran is in the southern and northern regions. A regular blood transfusion in thalassemia patients is necessary to improve a patient's overall survival ([@b1-epj-09-4014]). On the other hand, this has led to improving the quality of life and life expectancy in these patients. However, the chance of getting infections has increased as a result ([@b2-epj-09-4014]). The most common infections are HBV, HCV, and HIV, which are transmitted mainly by exposure to infected blood or blood products and infected medical equipment ([@b3-epj-09-4014]). Mentioned viruses are distributed in thalassemic patients worldwide with a prevalence varying in different countries from 0.2 up to 80% ([@b4-epj-09-4014], [@b5-epj-09-4014]). Although the odds of getting an infection have been lowered in recent years, due to primary screening in the transfusion centers, the transfer of such infections through blood products is still a crucial problem in developing countries such as Iran ([@b6-epj-09-4014]). According to previous studies, the prevalence of blood-borne infections is higher in developing countries than in developed countries. For example, the prevalence of HBV in Africa has been reported to be 25.2%, while in Asia and Europe, it was 8.4% and 4.6%, respectively ([@b7-epj-09-4014], [@b8-epj-09-4014]). In addition, the prevalence of HCV viremia among hemodialysis patients was high in Palestine (22%) and Yemen (62.7%) as compared with France (7.7%) ([@b9-epj-09-4014], [@b10-epj-09-4014]). Despite there being several documents on the topic of the prevalence of hepatitis viruses in the hemodialysis patients in the Iranian population, most of those studies are restricted to specific geographic locations or provinces, and there is a lack of mentioned reports in the south of Iran, especially in the Hormozgan province, in recent years ([@b11-epj-09-4014], [@b12-epj-09-4014]). Hence, this study was carried out, aiming to determine the prevalence of hepatitis C, hepatitis B, and HIV serology in thalassemia patients visiting Shahid Mohammadi Hospital of Bandar Abbas.

2. Material and Methods
=======================

The project was carried out using descriptive--retrospective methods. First, from the archive office of Shahid Mohammadi Hospital for medical records, we collected the names and codes of patients diagnosed with thalassemia. In the next step, the information for patients from March 21, 2014, to March 22, 2015, was analyzed. In the medical records, HBS-Ag, HCV-Ab, and HIV-Ab tests have been registered for hepatitis B, hepatitis C, and HIV virus, respectively. To carry out the tests, ELISA third generation has been used. To collect the data, a two-part checklist was used. The first section included the demographic information of patients such as name, sex, age, etc. The second section included such information as positive or negative results of infections and the duration of being infected with virus. All the records that existed in the center were put into the study. Medical records that lacked enough demographic information did not have regular registering for virus tests or were incomplete; in any case, they were eliminated. The data were analyzed using SPSS 19 (SPSS Inc., Chicago, Illinois, USA). To analyze the data, descriptive statistics methods such as mean score, standard deviation, frequency, and percentage were used. Mann-Whitney U test, Chi-square test, and independent samples t-test also were used for detection of correlations. A p-value of less than 0.05 was considered at significant levels. Moreover, the confidentiality of the records was maintained and observed by the researchers.

3. Results
==========

The research was carried out on 836 records where 249 were eliminated due to lack of enough information. The remaining (587 cases) records were put to research, in which 280 patients (47.7%) were male and 307 patients (52.3%) were female. The mean age was 31, and standard deviation was 18.01±9, with an age range of 1 to 46. Among this population, 64 cases (10.9%) were infected with one of the evaluated viruses, and others (524; 89.1%) were healthy. As shown in [Table 1](#t1-epj-09-4014){ref-type="table"}, in the whole study, four patients (0.68%) had B hepatitis tested as positive, among which only one was male and the others (75%) were female. In fact, 0.4% of the whole men and 1% of the whole women under the study had B hepatitis tested as positive. According to Fisher test and p-value, there was no difference in sex for getting the virus (p=0.625).

According to [Table 2](#t2-epj-09-4014){ref-type="table"}, from all patients under the study, 60 (10.2%) had hepatitis C tested as positive, among which 36 patients were male and others (40%) were female. In fact, 12.9% were male and 7.8% were women in the study who had C hepatitis. There was a significant difference between the sexes in getting the infection (p=0.044). The mean age of patients who were hepatitis C positive was 23.72 years with the standard deviation of 6.44, and the mean age of negative patients was 17.36 years with standard deviation of 9.36. According to Mann-Whitney U test, significant associations were found between positive and negative results in that age range (p=0.001). It is noteworthy to mention that, due to age distribution being normal, a Mann-Whitney non-parameter test was used for the evaluation of relations. According to [Table 3](#t3-epj-09-4014){ref-type="table"}, all the patients under the study were HIV negative. Due to not having frequency in the group of HIV positive, it was not possible to do statistical tests in this field. In addition, based on [Table 4](#t4-epj-09-4014){ref-type="table"}, we can observe a mean score and SD of patients with each of HCV, HBV, and HIV regarding age, in which, according to Mann-Whitney and p-value, there was no significant difference between two groups of positive and negative in age (p=0.556). However, in regards to HCV positive and negative patients, there were significant relations (p≤0.001). According to the date of incidence of infection (available in the records), frequency and percentage of patients who had HBV and HCV and its separation are recorded. Among the Hbs-Ag positive patients, one was infected in the last two years, and three have been infected in the last year. On the other hand, the incidence of HCV-Ab positive cases showed an increase from 2007. The longest duration for hepatitis C was 12 years.

4. Discussion
=============

Thalassemia patients needing constant transfusion of blood are prone to infectious illness contraction. In this study, the highest rate of hepatitis was in patients diagnosed with HCV with 60 patients (10.2%). At the next rates are HBV with four patients (0.68%) and HIV positive with 0%. In some research, such as that of Yaghobi (HCV: 18.86%), Ansari (HCV: 13.1%), Manisha (HCV: 18%), and Gene (HCV: 25%), the prevalence of HCV serology was higher than in our study ([@b12-epj-09-4014]--[@b14-epj-09-4014]). On the other hand, in research performed by Ataie (HCV: 18%), Calderon (HCV: 1.7), Vidga (HCV: 2%), Chakrabarti (HCV: 2%), and Aza (HCV: 7.8%), the spread was lower than in our study ([@b15-epj-09-4014]--[@b18-epj-09-4014]). In relation to HBV, the prevalence of HBV serology was higher than in our study in the following studies: Ansari (HBV: 1.25), Riyaz (HBV: 5.1), Chakrabarti (HBV: 2%), Vidga (HBV: 2%), and Calderon (HBV: 7%). Further, the following studies had lower serology than in our study: Ataie Aza (HBV: 0.5), Remsar (HBV: 0.2) ([@b15-epj-09-4014], [@b21-epj-09-4014]). Therefore, wide ranges of prevalence were observed in relation to HBV and HCV in different studies. Various factors determine the prevalence of infections in thalassemia patients, including the frequency of such disease in those population and screening methods ([@b22-epj-09-4014]). However, coincidental with our survey, the mentioned values were totally higher in HCV patients. The low rate of Hbs Ag was caused due to immunity made through vaccination. All the patients should have received a hepatitis B vaccination before contraction of disease starts ([@b23-epj-09-4014]). The incidence of HCV is high in thalassemia patients due to not receiving vaccination. On the other side, an HCV virus causes chronic illness of liver after years, which supports the results obtained from our study. An additional probable reason is the better management and sufficiency of screening methods used for HBV detection in transfusion centers compared with HCV ([@b24-epj-09-4014]). In addition, HIV prevalence of serology was zero in some studies such as Ansari and Riyaz; in some, such as Manisha (HIV: 1.5), Aza (HIV: 3.1), Vidga (HIV: 3%), Calderon (HIV: 1.7), and Remasar (HIV: 1.2%), the prevalence was higher ([@b16-epj-09-4014]--[@b20-epj-09-4014]). In general, the prevalence of HIV has been reduced due to screening of blood samples obtained from donors. In addition, similar to other infection disease, the prevalence of HIV in thalassemia patients in each population, depends on multiple factors, such as screening methods, the frequency of intravenous drug abusers, and other social factors affecting the total prevalence of HIV in those population ([@b25-epj-09-4014], [@b26-epj-09-4014]). None of the research participants were diagnosed with more than one disease simultaneously. In the case of spread, there was significant difference according to age and sex between two groups of hepatitis C patients. In fact, the mean age of patients who were hepatitis C positive was significantly more than in negative patients. This can be mainly due to the fact that older patients commonly experienced more blood transfusion sessions, which are an infection risk factor ([@b27-epj-09-4014]). In addition, the prevalence of HCV infection was higher in males, which may be due to the more developed immunity system of females. However, there was no significant difference according to age and sex between two groups of hepatitis B ([@b28-epj-09-4014]). In this study, we divided patients according to the duration of contraction. From among four patients of Hbs Ag, one was infected in the last two years, and three have been infected in the last year. The longest duration for hepatitis C was 12 years, which had undergone fluctuations during the years. It is noteworthy to say that, after 2007, the spread deteriorated. Several reasons can be mentioned for this, including laboratory errors such as personnel errors, kits that do not abide by standards, and ample errors done by an Iranian blood transfusion center, which needs further exploration ([@b29-epj-09-4014]). Moreover, regarding the fact that in the study serological methods have been used, and the methods are not precise, it is highly suggested that, for hepatitis C, we use more precise methods such as PCR ([@b30-epj-09-4014]). Some critique and issues in regards to this study, among other things, is the fact that patients visiting the center had various thalassemia syndromes whose need, age of incidence, date, and time of blood transfusion were different consequently due to incompleteness of records; thus, we were not able to use them.

5. Conclusions
==============

We can conclude that, in thalassemia patients, hepatitis C had the highest prevalence. According to screenings, it was much anticipated that the trend would be lowering; however, the findings indicate the contrary. Hence, it is suggested that more precise assays such as PCR be used.
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###### 

Frequencies and percentage of HBV-positive patients in accordance to gender

  Variables      HBs-Ag   Total   p-value               
  -------------- -------- ------- --------- ----- ----- -------
  Gender         Male     n       1         279   280   0.625
  \% in gender   0.4      99.6    100                   
  \% in HBs-Ag   27       47.9    47.7                  
  Female         n        3       304       307         
  \% in gender   1        99      100                   
  \% in HBs-Ag   75       52.1    52.3                  
  Total          n        4       583       587         
  \% in gender   0.7      99.3    100                   
  \% in HBs-Ag   100      100     100                   

###### 

Frequencies and percentage of HCV-positive patients in accordance to gender

  Variables      HCV-Ab   Total   p-value               
  -------------- -------- ------- --------- ----- ----- -------
  Gender         Male     n       36        244   280   0.044
  \% in gender   12.9     87.1    100                   
  \% in HCV-Ab   60       46.3    47.7                  
  Female         n        24      283       307         
  \% in gender   7.8      92.2    100                   
  \% in HCV-Ab   40       53.7    52.3                  
  Total          n        60      527       587         
  \% in gender   10.2     89.8    100                   
  \% in HCV-Ab   100      100     100                   

###### 

Frequency and percentage of HIV-positive patients in accordance to gender

  Variables      HIV-Ab   Total                
  -------------- -------- ------- ------ ----- -----
  Gender         Male     n       0      280   280
  \% in gender   0        100     100          
  \% in HIV-Ab   0        47.7    47.7         
  Female         n        0       307    307   
  \% in gender   0        100     100          
  \% in HIV-Ab   0        52.3    52.3         
  Total          n        0       587    587   
  \% in gender   0        100     100          
  \% in HIV-Ab   0        100     100          

###### 

Frequency, mean, and standard deviation of patients

  Variables   n          Age (year); Mean ± SD   Mann-Whitney U test   p-value   
  ----------- ---------- ----------------------- --------------------- --------- ---------
  HBs-Ag      Positive   4                       20.75 ± 6.29          −0.590    0.556
  Negative    584        17.99 ± 9.34                                            
  HCV-Ab      Positive   60                      23.72 ± 6.44          −5.398    \<0.001
  Negative    528        17.36 ± 9.38                                            
  HIV-Ab      Positive   0                       \-                    \-        \-
  Negative    588        18.1 ± 9.32                                             
